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Summary 

Purpose of Investigation: 
Objective: The aim of the study was to investigate the influence of angiotensin converting enzyme inhibitor (Captopril) on stable 

demand ischemia in menopausal cardiac female patients. 
Methods: In a prospective non-randomized evaluation of the effect of angiotensin converting enzymes inhibitors (ACE-I) (Cap

topril) on demand myocardial ischemia, 16 normotensive menopause female patients, mean age of 52 years with stable angina and 
known coronary artery disease (CAD) but normal left ventricular function, underwent a treadmill exercise test (Bruce Protocol), at 
baseline (Tl) and one week following (50-75 mg) a daily dose of Captopril (CAPT2). Onset of symptoms, duration of exercise, 
magnitude of peak ST depression and homodynamic parameters were monitored. 

Results: Captopril significantly increased the duration of exercise from (467 土 169 to 536 士 145 seconds, (p value < 0.02), but 
with increased peak of ST segment depression (from -1.4 土 0.6 mm to -1.93 土 1.2 mm, p value< 0.15). The double product remai
ned unchanged (251 x 103 土 55 in Tl and 248 x 103 土 55 in CAPT2; the p value was < 0.8. All adverse effects on the treadmill 
were noted. 

Conclusion: Although captopril tends to significantly effect prolongation of exercise time, there is no amelioration of the markers 
of ischemia. 
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Introduction 

Angiotensin converting enzyme inhibitors are the 
subject of a wide range of interest in cardiovascular 
disease. It has been suggested that Captopril decreases 
global myocardial oxygen consumption secondary to 
decreases in the heart rate-pressure product, without 
inducing reflex tachycardia [ 1-4]. Angiotensin converting 
enzyme inhibitors have also been demonstrated to exert a 
direct vasodilating effect on coronary blood flow together 
with an indirect effect via enhanced prostacycline synthe
sis [5-8]. Additionally, ACE inhibitors have a favorable 
action on post-infarction processes by limiting left ven
tricular dilatation [9-1 OJ with attenuation of remodeling 
and perhaps slowing atherogenesis and thrombotic pro
cesses [ll]. Despite this abundance of data, however, the 
role of ACE inhibitors (Captopril) on stable ischemia by 
testing the hypothesis that angiotensin converting enzyme 
inhibitors reduce myocardial ischemia in menopausal 
patients with stable angina remains controversial 

Patients and Methods: 

Sixteen normotensive and menopausal patients, mean age of 
52 years (range 29-65 years), with stable angina and known 
coronary artery disease (Table I) were identified. Ten patients 
had normal left ventricular contractility patterns, one had an 
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inferior wall scar and five patients had antero-apical akinesis. 
Their angina had not increased in frequency or duration in the 
previous six months. All underwent a treadmill exercise test at 
baseline (Tl) and one week following (50-75 mg) daily admi
nistration of Captopril (CAPT2). Patients were assessed by 
angina diaries and symptoms limited the treadmill exercise test 
using the Bruce Protocol of 3-minute stages. A 12-lead electro
cardiogram was recorded before exercise, every minute during 
exercise and for five minutes after stopping. 

Blood pressure was recorded non-invasively with a cuff, 
before exercise and every three minutes during exercise. The 
patients were asked to report on the onset of their angina, and 
its temporal course. Exercise was stopped for disabling angina 
or worsening S-T segment depression. The electrocardiograms 
were analyzed to determine heart rate and time to S-T segment 
depression (> 1 mm). Before the test, all patients were kept on 
their regular antianginal therapy: calcium channel blockers, 
nitrates, B-blockers and or in combination (Table 2). Resting 
and peak systolic and diastolic pressure before and after Capto
pril were registered. Total exercise time was also recorded with 
number of METs (metabolic equivalent) achieved at peak exer
cise pre and post Captopril. Peak S-T segment depression and 
double product (RPP x 100 before and after Captopril were also 
registered. 

Consent was obtained from all patients before enrollment 
(Table 3). 

Statistical Analysis: 

Exercise parameters at baseline and post Captopril were com
pared and analyzed by the Student's t-test. 








